Dexamethasone as a chemoprotectant in cancer chemotherapy: hematoprotective effects and altered pharmacokinetics and tissue distribution of carboplatin and gemcitabine.
Hematoprotective strategies may offer new approaches to prevent chemotherapy-induced hematotoxicity. The present study was undertaken to investigate the chemoprotective effects of dexamethasone and its optimal dose and the underlying mechanisms. Lethal toxicity and hematotoxicity of carboplatin were compared in CD-1 mice with or without dexamethasone pretreatment. Plasma and tissue pharmacokinetics of carboplatin were determined in CD-1 mice. Carboplatin was quantified by HPLC. Gemcitabine was analyzed by radioactivity counting. Pretreatment with dexamethasone prevented lethal toxicity of carboplatin in a dose- and schedule-dependent manner. The best protective effects of dexamethasone pretreatment as measured by survival were observed at the dose level of 0.1 mg/mouse per day for 5 days (80% vs 10% in controls). In contrast, posttreatment with dexamethasone had no protective effects. Pretreatment with dexamethasone significantly prevented the decrease in granulocyte counts. To elucidate the mechanisms by which dexamethasone pretreatment reduces hematotoxicity, we examined the effects of dexamethasone pretreatment on the pharmacokinetics of carboplatin and gemcitabine in CD-1 mice. No significant differences in plasma pharmacokinetics of carboplatin or gemcitabine were observed between control and mice pretreated with dexamethasone. However, dexamethasone pretreatment significantly decreased carboplatin and gemcitabine uptake in spleen and bone marrow with significant decreases in AUC, T(1/2), and C(max), and an increase in CL. To our knowledge, this is the first time that dexamethasone has been shown to significantly decrease host tissue uptake of chemotherapeutic agents, suggesting a mechanism responsible for the chemoprotective effects of dexamethasone. This study provides a basis for future study to evaluate dexamethasone as a chemoprotectant in cancer patients.